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Shinobu Akiyama* : Chromosome numbers of the species 
in Hydrangea chinensis -complex in the Ryukyu Islands 

The total range of Hydrangeas resembling Hydrangea scandens. (L. f.) Ser. 
and H. chinensis Maxim, covers the region from SW China to S Japan through 
S China, the Philippines, Taiwan and the Ryukyu Islands. These species are 
characterized by the compound cymose inflorescences without a distinct common 
peduncle and by the subinferior ovaries with two or three (or four) longer 
styles, and classified with H. hirta (Thunb. ex Murray) Sieb. from the mainland 
of Japan in the subsection Petalanthe (Maxim.) Rehder of the section Hydrangea 
(McClintock 1957). The specific delimitation of the complex is quite contro¬ 
versial, The Ryukyu Islands is located at the center of the range where this com¬ 
plex is conspicuously diversified morphologically. In the Ryukyu Islands from Ya- 
kushima southwestwards to Iriomote through Tokara and Amami Groups, four 
taxa, H. grosseserrata. Engl., H. Kawagoeana Koidz., H. liukiuensis Nakai and 
H. yayeyamensis Koidz., were described and H. chinensis Maxim, has been 
recorded to occur in the Ryukyu Islands. In the latest monograph of the genus 
Hydrangea, McClintock (1957) united these taxa except H. hirta into a single 
species and named it as H. scandens with four subspecies, scandens, liukiuensis, 
chinensis, and kwangtungensis. H. luteovenosa from the mainland of Japan 
was treated as a synonym of subsp. liukiuensis. H. grosseserrata, H. Kawa¬ 
goeana and H. yayeyamensis were reduced to synonyms of subsp. chinensis. 
Hatusima (1971) accepted her concept with some modifications. That is, H. 
luteovenosa was separated from subsp. liukiuensis, and both H. grosseserrata 
and H. Kawagoeana were regarded as a variety, var. grosseserrata, of subsp. 
chinensis. Kitamura (1979) proposed a modified concept. He regarded four 
distinct species in- McClintock’s H. scandens, and reported three taxa, H. 
liukiuensis and H. chinensis var. chinensis (including H. Kawagoeana and H. 
yayeyamensis ) and var. grosseserrata, from the islands. Recently, Ohba (1989) 
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regarded these four, H. grosseserrata, H. Kawagoeana, H. liukiuensis, and H. 
yayeyamensis, as distinct species, and pointed out the. necessity of further 
studies in order to reveal their relationships and taxonomy. In this paper I 
have tentatively adopted this concept, and named H. chinensis and the related 
species as H. chinensis- complex. 

A number of chromosome counts for Hydrangea have been reported (Mori- 
naga et al. 1929, Sax 1931, Schoennagel 1931, Matsuura & Suto 1935, Sugiura 
1936, Hamel 1953, Chuang et al. 1963, Nevling 1966, Sharma & Sarkar 1967-68, 
Hsu 1968, Mehra & Khosla 1969, Singhal et al. 1980, Pilatowski 1982, Funamoto 
& Tanaka 1988). These studies indicated that the species of the genus has 
2n=36 (except H. involucrata, 2n=30) and the absence of polyploidy, excepting 
H. paniculata in which 2n=36, 72, 108 were reported. Till now no cytolog- 
ical data of this complex is reported, though Chuang et al. (1963) and Hsu 
(1968) reported 2n=36 chromosomes from H. chinensis of Taiwan. The present 
paper aims to elucidate cytological diversity among the populations in the species 
of the complex, which reveals the presence of polyploidy and adds new counts 
for four species to previous works. 

Material and method The populations of Hydrangea (Tab. 1) were inves¬ 
tigated in Yakushima Island, Tokunoshima Island, Okinawa Island, Ishigaki Island 
and Iriomote Island. The cuttings belonging to different individuals were ob¬ 
tained and cultivated in the green house, the Botanical Gardens, the University 
of Tokyo. Materials from Taiwan were also investigated (Tab. 1). The root- 
tips used for cytological observation were fixed. The pretreatment was made 
with 0.002 M 8-hydroxiquinolin solution for 2-3 hr at 18-20 C. After pretreat¬ 
ment, the root-tips were fixed with the solution of 3:1 alcohol-acetic acid. 
They were then stained with the 10:1 mixture of 2% aceto-orcein and IN HC1 
for 16-24 hr and then squashed. 

Results and discussion Though the species in the genus Hydrangea have 
diversified gross morphology enough to be classified to different series or sec¬ 
tions, the previous cytological studies indicate that the chromosome number 
2n=36 (n=18) is widely prevailing in it (Morinaga et al. 1929, Sax 1931, 
Schoennagel 1931, Matsuura & Suto 1935, Hamel 1953, Chuang et al. 1963, 
Nevling 1966, Sharma & Sarkar 1967-68, Hsu 1968, Mehra & Khosla 1969, 
Singhal et al. 1980, Pilatowski 1982, Funamoto & Tanaka 1988). 

However, the diversity of chromosome numbers among populations and 
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Tab. 1. Chromosome numbers 

Of Hydrangea c/rz'rcenszs-complex 

and the voucher data. 


Taxon 

Chromosome 
numbers (2n) 

Voucher data 

H. chinensis 

36 

Taiwan, Taichung, Kukuan. 

(May 16, 1985) 


36 

Taiwan, Taichung, Kukuan. 

(Mar. 15, 1989) 


36 

Taiwan, Ulai. 

(Mar. 22, 1989) 

H. grosseserrata 

36 

Isi. Yakushima. 

(Apr. 15, 1984) 

H. Kawagoeana 

36 

Isl. Tokunoshima, Mt. Inokawa. 

(May, 20, 1986) 


36 

Isl Tokunoshima, Mt. Inokawa. 

(Mar. 3, 1989, no. 4 & 14) 


36 

Isl. Tokunoshima, Mikyo. 

(Mar. 3, 1989, no. 38) 

H. liukiuensis 

36 

Isl. Okinawa, Tanagagumui. 

(Jan. 31, 1988, no. 1 & 3) 


36 

Isl. Okinawa, Mt. Nago. 

(Feb. 1,1988, no. 14, 17, 30, 33 & 34) 


36 

Isl. Okinawa, Mt. Tano. 

(Feb. 1, 1988, no. 49, 53 & 56) 


72 

Isl. Okinawa, Mt. Yae. 

(Feb. 1, 1988, no. 35, 36, 37, 38, 39, 



41, 42 & 43) 

H. yayeyamensis 

ca 144 

Isl. Iriomote, Urauchi. 

(Mar. 17, 1987) 


ca 144 

Isl. Iriomote, Maera. 

(Feb. 21, 1988) 


ca 180 

Isl. Ishigaki, Mt. Omoto. 

(June 1988) 

: . • ' • . V’ ~ 

ca 180 

Isl. Ishigaki, Mt. Omoto. 

(June 23, 1988) 
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species in H. chinensis -complex is noteworthy. Though H. grosseserrata, H. 
Kawagoeana and H. chinensis (s.s.) have 36 somatic chromosomes in root-tips 
in all individuals counted, H. liukiuensis and H. yayeyamensis have higher num¬ 
bers of chromosomes. Tab. 1 is a list of the somatic chromosome numbers 
counted in this study. Each chromosome is small, less than 3 gm in metaphase. 
Chromosome numbers of H. grosseserrata, H. Kawagoeana, H. liukiuensis and 
H. yayeyamensis were counted for the first time. 

In the complex, H. Kawagoeana has widest range of distribution from 
Kuroshima Island (near Yakushima Island) to Iheya Island (near Okinawa Island) 
through Tokara Group of islands and Tokunoshima Island. I could count only 
the plants of three populations in Tokunoshima Island. All of these have 36 
chromosomes in root-tips and are diploid (Fig. lc). H. grosseserrata, endemic 
to Yakushima Island, resembling H. Kawagoeana in morphological features, is 
also confirmed to be diploid with 36 somatic chromosomes. 

Among the four populations Of H. liukiuensis, endemic to Okinawa Island, 
2n=36 (Fig. la) and 2n=72 (Fig. lb) were found. These are thought as diploid 
and tetraploid respectively. In three populations examined (Tanagagumui, Mt. 
Nago and Mt. Tario) all of the individuals counted had 36 chromosomes, and in 
a single population (Mt. Yae) all of those had 72 chromosomes. The ploidy level 
was found to be constant through populations. No geographical differentiation 
occurred within this species, because the tetraploid population was located at 
central part of the total range of distribution. The tetraploid population of H. 
liukiuensis might be thought to be derived from the diploid ones within Okinawa 
Island. The tetraploid individuals are hardly distinguishable from the diploid 
ones in morphological features. 

H. yayeyamensis is known from Ishigaki Island and Iriomote Island only. All 
of the individuals counted from Iriomote Island had ca 144 chromosomes (Fig. If) 
and all of those from Ishigaki Island had ca 180 chromosomes (Fig. le). These 
are regarded as octaploid (2n=144, x=18) and decaploid (2n=180, x=18) re¬ 
spectively. It is noteworthy that such high ploidy is found in the genus 
Hydrangea. It is also remarkable that the ploidy level is differentiated between 
the islands, though the octaploid individuals from Iriomote Island are hardly 
distinguishable from the decaploid ones from Ishigaki Island. Moreover, it is 
interesting that the octaploid and decaploid H. yayeyamensis are very similar to 
the diploid H. chinensis (s.s.) from Taiwan. 
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Fig. 1. Somatic chromosomes in metaphase, a: Hydrangea liukiuensis, 2n = 36 (Isl. Okinawa, 
Tanagagumui). b: H. liukiuensis, 2n=72 (Isl. Okinawa, Mt. Yae). c: H. Kawagoeana, 
2n = 36 (Isl. Tokunoshima, Mt. Inokawa). d: H, chinensis, 2n = 36 (Taiwan, Kukuan). e: H. 
yayeyamensis, 2n = ca 180 (Isl. Ishigaki, Mt. Omoto). f: H. yayeyamensis, 2n = ca 144 (Isl. 
Irioinote. Urauchi). Bar indicates 5 pm. 
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Chuang et al. (1963) and Hsu (1968) already reported 2n~36 in H. chinensis 
from materials collected in Taiwan. I have obtained • the same results from 
three individuals collected in different localities in Taiwan (Tab. 1, Fig. Id). 
The three individuals resemble each other in morphological features, though H . 
chinensis-complex shows wider ranges'of variation in Taiwan, particularly in 
the shape and the size of leaf, and consists of several names such as H. 
angustifolia Hayata, H. angustipetala Hayata and H. formosa Koidz. The 
Taiwanese plants which were observed to have 36 chromosomes in this study 
can be referred to H. chinensis itself, and are quite similar to the octaploid and 
decaploid H. yayeyamensis from Iriomote Island and Ishigaki Island. Further 
cytological studies are much needed to resolve the presence of higher ploidy 
levels in this complex, especially the derivation of H. yayeyamensis in Iriomote 
Island and Ishigaki Island. 

I am grateful to Dr. M. Wakabayashi, Makino Herbarium, Tokyo Metro¬ 
politan University, for his technical advice. Thanks are also due to Dr. H. Ohba, 
University Museum., University of Tokyo for his criticism: and guidance in the 
field survey. I wish to express my thanks to Mr. K. Nacejima, Okinawa, who 
accompanied with me to collect living materials of H. liukiuensis, and also to Dr. 
J. Murata and Mr. M. Hasebe, the Botanical Gardens, the University of Tokyo, 
who provided me some living materials especially from Taiwan. 
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